The detection of subterahertz (200 GHz) radiation by silicon-oninsulator MOSFETs with submicron gate lengths in the temperature range from $8 to 350 K is reported. The photoresponse measured against gate voltage exhibited a maximum near the threshold voltage with the amplitude decreasing with decreasing temperature. The photoresponse reached the maximum at the gate bias close to the threshold voltage and increased with an increase of the drain-to-source current. This behaviour agrees with the mechanism linking the photoresponse to the excitation of the overdamped plasma waves in the transistor channel. The observed effect could be used for nondestructive, contactless testing of silicon very large integrated circuits in situ.
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where V 0 ¼ V G À V th is the gate-to-channel voltage swing, where V G is the gate-to-source voltage and V th is the threshold voltage, Q ¼ p (o=2t)L=s, k is a dimensionless parameter related to the device leakage current below threshold, which is assumed to be small (k ( 1), and s is the plasma wave velocity. The plasma wave velocity depends on the carrier density in the channel, n, and the gate to channel capacitance per unit area C, s ¼ (e 2 
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, where e is the electron charge, and m is the electron effective mass. In the strong inversion region, the carrier density in the channel is related to the gate voltage as n ¼ CV 0 =e.
We used SOI MOSFET devices provided by IBM in our experiments. The gate width, W, was 10 mm, the gate length was $ 130 nm. Fig. 1 shows the transistor output current-voltage characteristics measured at the gate voltages V G ¼ 0 À 0.7 V. In Fig. 1 the dots represent the measured data and the lines represent results of simulations by AIM-Spice using the field effect mobility m ¼ 300 cm 2 =Vs. The inset shows the transfer characteristics at V D ¼ 50 and 100 mV, corresponding to the linear part of output current-voltage characteristics. As can be seen, the transistors have the threshold voltage of V th ¼ 0.45 V. The photoresponse measurements were performed using a 200 GHz Gunn diode as radiation source. The maximum output power of the Gunn diode was 20 mW. A waveguide finished with a cone was connected to the output of the Gunn diode to outcouple the radiation. The radiation beam was not focused and the radiation beam diameter at the sample holder was much larger than the device size. No special coupling antennas were used and the radiation was coupled to the device through metallisation pads. The radiation intensity was modulated with a mechanical chopper in the 140 Hz range and the source drain voltage was measured using lock-in technique. For drain current dependence measurements, a Keithley Source meter was used as constant current source. Fig. 2 shows the gate bias dependence of photoresponse at different temperatures in the range 350-8 K. In Fig. 2 , open symbols represent the measured data, filled symbols represent the threshold voltage at the corresponding temperature. The line superimposed on the data for T ¼ 300 K represents the simulation result calculated by (1) using the parameters extracted from the I-V measurements and AIM-Spice simulations. As seen, amplitude of the response decreases with decreasing temperature. This is in contrast to the subterahertz response of GaAs HEMTs [6] , where the response increases with temperature decrease. More experimental and theoretical work is in progress to explain this decrease. The threshold voltage of the device increases with decreasing temperature and the position of the peak follows the threshold voltage. Such behaviour is clear evidence of the overdamped plasma wave THz detection. The drain current dependence of the photoresponse is shown in Fig. 3 . As can be seen, the amplitude of the response increases with increasing drain current. This behaviour is also consistent with the mechanism linking the photoresponse to the excitation of the overdamped plasma waves in the transistor channel. 
Conclusions:
We have demonstrated the photoresponse to sub-THz radiation of SOI MOSFETs with submicron gates caused by plasma wave detection. Our results provide experimental evidence of nonlinear plasma wave detection in short channel silicon SOI MOSFETs. The observed effect could be used for non-destructive, contactless testing of silicon very large integrated circuits (VLSI) in situ via monitoring power supply current changes against the intensity and position of a terahertz or a sub-terahertz beam illuminating VLSI.
